Hemodynamics during extracorporeal circulation was studied for the purpose of determination of such "an optimum flow rate" during perfusion.
No close relationship was found between blood flow and blood pressure during extracorporeal circulation. However, so long as blood flow was kept higher than 60 per cent of the preoperative cardiac output, blood pressure was always maintained above the so-called shock level. The relationship between blood flow rate and total peripheral resistance during extracorporeal circulation was similar to that obtained preoperatively between cardiac output and total peripheral resistance. The ratio of peripheral vascular resistance during cardiopulmonary bypass to that before operation (resistance ratio) was plotted against the ratio of blood flow during cardiopulmonary bypass to cardiac output before operation (perfusion ratio). An inverse relationship was observed between these two ratios. With a perfusion ratio higher than 0.6, the resistance ratio was usually lower than 1.0. With continuance of cardiopulmonary bypass with this flow rate, the blood shifted from the pump oxygenator to the patient to compensate for vasodilatation. On the contrary, with a perfusion ratio lower than 0.6, the resistance ratio was kept usually higher than 
Maintenance of Effective Peripheral Blood Flow
During clinical perfusion with cardiotomy, caution must be paid to the fact that the effective peripheral blood flow sometimes much decreased even though the above mentioned optimum flow rate was utilized. Intracardiac return during cardiotomy differs from case by case and depends upon type and severity of cardiac lesions. This is composed of coronary blood flow and bronchial blood flow and is considered to be uneffective flow for the peripheral vascular bed. Particularly large amount of bronchial blood flow was noted in case with tetralogy of Fallot. The rapid and severe increase of coronary blood flow was encountered after the end of anoxic cardiac arrest. In such a case the peripheral blood flow decreased if the pump output was kept unchanged. The use of an electromagnetic flowmeter to measure the caval return instantaneously proved to be helpful in maintaining the blood flow through peripheral vascular bed at constant optimum level regardless of the amount of intracardiac return even in such cases mentioned above.
Those three are the major problems, the solution of which was fundamental for the safe maintenance of prolonged extracorporeal circulation. Thus the open heart surgery is now carried out with almost no limit in time as a result of these investigations.
